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During the past twenty years Stephen Brush has published 
a large number of articles on kinetic theory and statistical 
mechanics which are here collected in a substantially unaltered 
form. Professor Brush has accomplished a major task in touching 
upon most aspects of the subject, and he has done it very well. 
He obviously has a firm grasp of the material, and he writes with 
a lively style. In reading a work that consists of many disparate 
elements, however, one can query whether each of its components 
succeeds individually and whether there is a sufficient con- 
nection between them to make the whole greater than the sum of 
its parts. Of course what is successful from one point of view 
may not be so from another; much depends upon the audience ad- 
dressed. Professor Brush had in mind physicists more than 
historians of physics, and this is reflected both in the details 
and in the structure of his work. Many problems are discussed 
in detail far past the point at which they are of interest to 
the historian, while the structure is designed to emphasize the 
case rather than a unified historical understanding. 
The first volume is divided into two parts; the first, an 
introductory survey, is quite general, while the longer, second 
part (entitled ‘Personalities’) consists of eight case studies 
of individual scientists and particular problems, including a 
discussion of Ernst Mach’s philosophical objections to atomism. 
The survey, written expressly for the collection, provides an 
overview of the subject and will probably be the most useful part 
of the work for those who know little about it. The second 
section is much more detailed, but it stops short of investi- 
gating most developments in detail (a noteworthy exception is the 
account, coauthored with C. W. F. Everitt, of the controversy 
over the radiometer). The two chapters devoted to Clausius and 
Maxwell (pp. 160-230) are informative, but they are not elaborate 
enough to explain precisely what each man did and why he did it, 
or to distill a deep understanding of either the concepts 
involved or the historical context in which they emerged. By 
this I mean that, though Professor Brush is certainly not remiss 
in mentioning significant contemporary developments, he usually 
does not try to recreate the precise spectrum of problems and 
concepts which an individual perceived. One learns a great deal 
from these chapters, but not quite enough. For example, after 
an interesting suggestion that Maxwell’s statistical methods 
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derive in part from John Herschel's 1850 review of Quetelet's 
works on probability, Professor Brush immediately turns to 
Maxwell's first calculation (1860) of the velocity distribution 
in a gas consisting of elastic spheres. Yet Professor Brush 
remarks on p. 189 that Maxwell's use of the distribution first 
appears in his work on the theory of the stability of Saturn's 
rings, so that a careful examination of that work might have 
illuminated the later calculation in gas theory. However, as 
an introduction to the questions which were asked by kinetic 
theorists, and the solutions they proposed, volume one is, on 
the whole, a success. 
The second volume consists of seven studies, each of which 
treats a particular topic. Here the difficulty of deciding what 
one means by 'success' is paramount because Professor Brush 
frequently departs from a strictly historical account in order 
to discuss the current status of a problem. While these ex- 
cursions are certainly quite interesting, and will no doubt 
particularly interest a specialist in the field, they do not 
usually further our historical understanding. Moreover on 
occasion Professor Brush offers a tantalizing criticism of a 
theory, only to leave it at that, without investigating the 
possible historical significance of his critique (see, e.g., the 
discussion of Laplace's gas theory on pp. 394-395). The most 
detailed and successful chapter (ch. 14) deals with randomness 
and irreversibility, and here there is a wealth of information 
and interesting commentary. Again, however, one is frequently 
left hanging. The discussion of the emergence of the second law 
and of the concept of entropy (pp. 566-583) is much too abbrevi- 
ated to be informative, and the short account of Boltzmann's 
work would have greatly profited from a comparative examination 
of Boltzmann's papers and his Lectures On Gas Theory. Of 
particular interest to the historian of mathematics is the 
excellent, though brief, discussion of the ergodic hypothesis 
and the impact of measure theory upon it (pp. 378-385). 
Taken individually the fifteen chapters are interesting, 
informative and well-documented. Unfortunately they do not mix 
altogether well; there is little to link one chapter to the next, 
so that the work must be read as a collection of case studies 
and not, as its title suggests, as a full history of nineteenth 
century kinetic theory. Professor Brush has done an admirable 
job in surveying the literature (the second volume concludes 
with an excellent bibliography) and in probing a number of 
problems. The research which will in the future delve more 
deeply into the history of kinetic theory must carefully consider 
these essays. 
